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Abstract- The formaldehyde vapor produced from wood and steel furniture was absorbed in distilled
water and derivatized with acetylacetone and determined by UV-visible spectrophotometry. Variation in

i

HCHO emission with time was monitored at room temperature. The emission of volatile compounds from
wood, wood-based and steel-based materials was investigated in a 50 mL glass vial. The concentration of
the gases emitted in a glass vial was determined by ion-trap GC-MS.
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Table 1. Operating condition of GC/MS
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Table 2. List of tested sample

GC Conditions
Column: DB-5 (50 m X 0.2 mm)
Sample injection volume: 1 mL
Split ratio: Splitless
Injection port temperature: 120°C
Transfer line temperature: 220°C
Oven temperature program:

Seg.  Temp. Rate Time Total
1 45°C 0.0°C/min  5.10 mins  5.10 mins
2 55 1.5 6.66 11.76
3 200 120 12.08 23.84
4 300 16.5 6.06 29.90
5 300 0.0 1.00 30.90
MS Conditions

Run time: 30 min
Ionization mode: EI
Mass range: m/z 50~650
Second/scan: 1.00
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No. Sample Place of origin

1 Red Oak, lumber US.A.

2 Lauan, lumber Indonesia

3 Paulownia, lumber China

4 Almaciga, lumber (Agathis lumber) Indonesia

5 Qak, lumber US.A.

6 Cherry, lumber Burma

7 Red Oak, lumber Canada

8 Lauan, lumber Southeast

9 Red Oak, fancy veneer US.A.

10 Bubinga, fancy veneer Indonesia

11 Kusunoki, fancy veneer Burma

12 Padauk, fancy veneer Southeast Asia

13 Polyurethane Korea

14 Polyurethane Korea

15 Polyurethane+Copper Korea

16 MDF, 3mm Chile

17 MDF, 5Smm Chile

18 MDF+EIm fancy veneer Korea

19 MDF+Oak fancy veneer Korea

20 MDF, 18mm Chile

21 MDF+0ak lumber MDF-Kore
Oak-US.A

22 MDF+PVC sheet

23 PB Korea

24 PB+Plastic sheet+MDF+Polyurethane Korea

25 PB Chile

26 PB+LPM

27 PB+HPM+PVC sheet

28 Cowhide England

29 Cowhide Italy

30 Cowhide Australia

31 Cowhide Htaly

32 HPM, roll Korea

33 HPM Korea

34 Hot Melt

35 Adhesives

36 Cold rolled steel sheet Korea

37 Cold rolled steel sheet Korea
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————# Distilled water

Fig. 1. Desiccator for the absorption of formaldehyde.
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Fig. 2. Tested sample in a glass vial for the determination
of VOC.
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Fig. 3. Absorption spectrum of 3,5-diacetyl-1,4-dihydrolu-
tidine.
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Fig. 4. Calibration curve of formaldehyde.
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Table 3. Concentration of released HCHO from funiture
materials

Concentration
No. Sample " g/cmz
1 Red Oak, lumber <0.05
2 Lauan, lumber <0.05
3 Paulownia, lumber <0.05
4 Almaciga, lumber <0.05
(Agathis lumber)
5 Qak, lumber <0.05
6 Cherry, lumber <0.05
7 Red Oak, lumber 0.10
8 Lauan, lumber <0.05
9 Red Oak, fancy veneer 0.06
10 Bubinga, fancy veneer 1.48
11 Kusunoki, fancy veneer <0.05
12 Padauk, fancy venecer 0.96
13 Polyurethane N.D.
14 Polyurethane N.D.
15 Polyurethane+Copper <0.20°
16 MDF, 3mm 0.90
17 MDF, Smm 5.28
18 MDF+EIm fancy veneer 3.74
19 MDF+0Oak fancy veneer 7.24
20 MDF, 18mm 1.57
21 MDF+0ak Iumber 1.49
22 MDF+PVC sheet 2.61
23 PB 1.69
24 PB+Plastic sheet+ 3.95
MDF+Polyurethane

25 PB 1.20
26 PB+LPM 0.48
27 PB+HPM+PVC sheet 1.23
28 Cowhide 0.14
29 Cowhide 0.38
30 Cowhide 1.00
31 Cowhide 0.22
32 HPM, roll <0.05
33 HPM 0.08
34 Hot Melt N.D.
35 Adhesives N.D.
36 Cold rolled steel sheet 0.05
37 Cold rolled steel sheet 0.05

*N.D.: BHH-E& 13 5 gl A ggs] g =rt
HE k.
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Table 4. Analytical results of volatile organic compounds

Sample no. Toluene (ug/em®) Xylene (ug/em’)
2 1.37 0.68
13 0.24 0.13
21 0.26 0.19
22 3.26 -
24 1.50 0.16
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Fig. 5. GC/MS chromatogram of standard.
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Fig. 8. Mass spectra of sample No. 2.
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Fig. 9. Standard calibration curves of volatile organic
compounds.
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Table 5. Total amount of HCHO in 300 mL H,0 releas-
ed from the desk for 24 hours

Sample HCHO Sample HCHO
(mg) (mg)

Wood desk 1-1 1.19 Steel desk 1-1 0.72
Wood desk 1-2 1.28 Steel desk 1-2 0.94
Wood desk 2-1 1.67 Steel desk 2-1 0.74
Wood desk 2-2 2.01 Steel desk 2-2 0.75
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Fig. 10. Variation of released HCHO with time.
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